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PREFACE. 


pAIHE general outline of the follow- 


Aw a e 
i a ing Work is founded on the ‘‘ De- 
Kaw) {cription of the Waxed Paper 





Procefs employed for the Photometeorogra- 
phic Regiftrations at the Radcliffe Obferva- 
tory,” a paper which forms a fupplement to 
their volume of obfervations for the year 
| 1854. 
Having been occupied for fome time in 





fuperintending and arranging the meteorolo- 
| gical department of the above obfervatory, 
| I was, on leaving, requefted by the talented 
obferver, M. J. Johnfon, Efg., to place on 
record for the benefit of their ftaff a defcrip- 
tion of the photographic procefs which I had 
fo fuccefsfully introduced for recording the 
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Preface. 


obfervations in their meteorological inftru- 
ments: viz. the Barograph and Thermo- 
graph of Mr. Ronald’s conftruction, and a 
Pluviograph defigned and made by myfelf. 

The experiments which I found it necef- 
fary to undertake, ere I arrived at the above 
refults, occupied my unremitting attention for 
upwards of a twelvemonth, and were con- 
ducted on a fcale commenfurate with the 
great importance of the object which I had 
in view. 

A vaft number of the facts thus brought 
under my notice relate to points of chemical, 
optical, and photographical fcience which are 
alike common to every branch of the Art. 
Some few, neceflarily, apply merely to the 
efpecial purpofe which then engaged my at- 
tention ; whilft others are only applicable to 
the Waxed Paper Procefs for the ordinary 
requirements of the photographer. 

Latterly I have occupied myfelf in extra@- 
ing from thefe innumerable data, materials 
wherewith to build a procefs which I can con- 
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fidently prefent to my readers as poffefling 
many advantages over thofe in general ufe. 
In the following pages the feveral operations 
in the Waxed Paper Procefs are moft minutely 
defcribed, and I venture to fay, that any per- 
fon who is at all converfant with the ordinary 
manipulations required in photography, will, 
by carefully following thefe directions, at once 
meet with fuccefs. 


WILLIAM CROOKES. 
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THE WAXED PAPER PROCESS 
IN PHOTOGRAPHY. 





HE Waxed Paper Procefs appears 
to me to be more particularly ap- 
plicable to the ordinary require- | 

“ ments of the tourift or amatetr in 

general than any other paper procefs whatever. 

The various operations, though numerous and 

at firft fight rather complex, are of fucha kind 

as to be eafily reducible to practice, fo that I 

believe average refults can be obtained by 

this method with a fmaller fhare of mantpu- 
latory {kill than is required in moft other 
paper proceffes. 

In fharpnefs it may be made to rival Col- 
lodion, and though it cannot approach the © 
latter in its exquifite fenfitivenefs, it will give 
place in this point to none of the ordinary 
modifications of the Calotype Procefs. Its 






































Waxed Paper Proce/s 


chief fuperiority, however, confifts in its capa- 
bility of remaining fenfitive for fo long a time 
that it 1s of little confequence whether the 
fenfitive fheets be a day or a week old. Then 
the comparative flownefs of the development, 
which is generally looked upon as one of its 
weak points, may juft as fairly be called a 
pofitive advantage, as it difpenfes with that 
care and attention which muft always be be- 
ftowed upon a quickly developing picture. 

2. ‘The Waxed Paper Procefs does not 
materially differ in principle from the original 
Calotype: iodide of filver is formed by double 
decompofition on, or rather in, the pores of 
a fheet of paper. This iodide is made fenfitive 
to light by means of a flight excefs of nitrate 
of filver ; and, after expofure, the decompoft- 
tion commenced by the light is continued by 
bringing the iodide of filver in contact with a 
mixture of nitrate of filver and a reducing 
agent, fuch as gallic acid; and, eventually, the 
unreduced iodide is diffolved away from the 
metallic filver by hypofulphite of foda or fome 
other convenient folvent. | 

In the Calotype Procefs the principal difh- 
culty is, the feleG@ion of a good, well fized, 
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and compact paper ; for unlefs this be exceed- 
ingly good in quality, the fize is liable to be 
diffolved out during the numerous wafhings 
to which it is fubjeted. This renders it not 
only difficult to handle without tearing, but, 
by allowing the chemicals to fink into the 
paper whilft the cement which bound the 
fibres together has been removed, tends to 
produce a rough, indiftinét appearance in the 
outlines of the pidture. 

3. To obviate this difficulty it was pro- 
pofed by Legray to ftop up the pores of the 
paper with wax, and by this means convert 
the foft fpongy material into a hard imper- 
vious medium like parchment. Long foaking 
ina folution of iodide of potaffium, or flightly 
wafhing in a weak folution of ifinglafs in water, 
will remove the ereafinefs from the furface, 
and then moft beautiful pictures can be ob- 
tained on it either by Talbot’s original for- 
mula, or, as is more generally employed, by 
that modification of it which has been found 
moft fuitable to paper of French manufacture. 

4. The feveral operations in the Waxed 
Paper Procefs may be conveniently divided 
into fix parts: viz. waxing, iodizing, exciting, 
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expofing, developing, and fixing: but before 
entering into the practical details of thefe 
operations it may not be without fervice if I 
give a fhort defcription of fome of the appa- 
ratus which is more particularly required in 
this procefs, together with a few remarks on 
the chemicals, &c. which are in moft frequent 
ufe. 

5. In this, and in fact in every other pho- 
tographic procefs, the means adopted for illu- 
- minating the fo-called dark room is of the 
firft importance. 

The refults of fome very numerous expe- 
riments, tried during the {pring and fummer 
of 1853,* fatisfied me that the rays which 
were active on iodide’ or bromide of filver 
have a fixed and definite boundary line in the 
folar fpeétrum ; confequently, in the felection 
of a tranfparent illuminating medium for the 
window of a photographic laboratory, it 1s a 
defideratum to find one which may admit abund- 
ance of light, and ftill filter off, as it were, 
thefe chemically acting fpectral rays. 

6. When iodide of filver is expofed to a 
pure fpectrum for a {pace of time infufficient 


* Vide Photographic Journal, vol. i. p. 100. 
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to darkenitvifibly, and then the image brought 
out by a developing agent, it is only affected 
by the rays more refrangible than 1GH* 
forming the indigo, violet, and invifible part 
of the fpectrum, the maximum effect being 
between +GH and H k1, comprifing the in- 
digo and lower two-thirds of the violet. On 


* When referring to any point in the folar {petrum 
not correfponding with one of Frauenhofer’s fixed lines, 
[ adopt the nomenclature given by Profeffor Stokes in his 
paper (Phil. Tranf. 1852, part II, article 24). I cannot 
defcribe it better than in his own words :— 

** ‘The pofition of a point in the fpe€trum which does 
not coincide with one of the principal fixed lines, will be 
denoted by referring it to two of thofe lines, in a manner 
which will be moft eafily explained by an example. Thus 
7GH, G7H, GH will be ufed to denote refpeétively 
a point fituated at a diftance below G equal to half the 
interval from G to H, a point midway between G and 
H, and a point fituated at the fame diftance above H. In 
ufing this notation, the letters denoting fixed lines will be 
‘ written in the order of their refrangibility, and the fra€tion 
exprefling the part of the interval between thefe lines, 
which muft be meafured off in order to reach the point 
whofe pofition it is required to exprefs, will be written 
before, between, or after the letters, according as the mea- 
furement is to be taken from the firft line in the negative 
direction, from the firft line in the pofitive direétion, or 
from the fecond line in the pofitive direétion, the pofitive 
direétion being that of increafing refrangibility.” 
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replacing the iodide of filver by bromide of 
filver, the refult fhows equally conclufively 
the exiftence of a definite boundary line of 
action, the darkening being produced only by 
the rays above the band 4 (between E and F) 
forming three quarters of the green, together 
with the blue, indigo, violet, and invifible 
{paces, the maximum being between 4 and 
Hk 1, comprifing three quarters of the green, 
the blue, indigo, and two-thirds of the violet. 

7. Thefe refults fhow how unfafe and im- 
perfect an illuminating medium yellow calico 
is for fuch a purpofe. One thicknefs, it 1s 
well known, allows white light to pafs; con- 
fequently an increafe in the number of folds 
merely diminifhes the amount of tranfmitted 
white light, and in the fame degree obftructs 
the illuminating yellow light. 

8. On examining fome pieces of glafs of 
different colours with the fpe@trum, I found 
feveral which wouldanfwer the purpofe. From 
thefe I picked out one of a deep orange colour, 
as being the more fuitable. It was perfectly 
opaque to rays above Frauenhofer’s line E 
(from the green upwards), but tranfmitted 
the lower luminous rays with facility. I had 
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a piece of the glafs, nearly a foot fquare, fitted 
into the fhutter of my room, and although 
during one part of the morning the fun ufed 
to fhine directly through it on to the glafs bath 
(uncovered) inwhich perhaps a collodion plate 
was being excited, I could not trace a fingle 
failure to this caufe; and while, in point of 
fecurity, it was at leaft equal to four or five 
thicknefles of yellow calico, it was incompar- 
ably more pleafant to work by, as when the 
fun was fhining, the darkeft corners of the 
room were illuminated as if by daylight. 


































8 Waxed Paper Proce/s 


SS 


“ 
us Vy 





MATERIALS EMPLOYED IN THE 
PROCESS. 


ZAHE following is a lift of the mate- 

rials which will be found either 

neceflary or ufeful in the pro- 

cefs :— 

Several difhes. 

Brufhes for cleaning ditto. 

Veffel for melting wax. 

Lamp furnace. 

Box iron. 

Still for water. 

Platinum {patula. 

Funnels and ftand. 

Several meafure glaffes, from 1 drachm 
to I pint. 

Glafs flafks. 

Scales and weights. 
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Sponge, glafs rods, ftoppered bottles, &c. 
Photographic paper. 
Blotting and filtering paper. 
Wax. 

Iodide of Potaffium. 

Milk Sugar. 

Nitrate of Silver. 

Acetic Acid. 

Gallic Acid. 

Alcohol. 

Hypofulphite of Soda. 
Cyanide of Potaflium. 
Nitric Acid. 

~ Diftilled Water. 

10. The difhes may be made of glafs, por- 
celain, or gutta percha. Glafs and porcelain 
are certainly cleaner than gutta percha; but 
for general ufe the latter is far preferable, as 
with it there is no rifk of breakage, and the 
bottom of the difh can be made perfectly flat, 
which is a great advantage. They fhould be 
of a fufficient fize to allow of about half an 
inch margin round the fheet of paper. The 
gutta percha fhould be of a good thicknefs, 
otherwife it will bend and give way, if it be 
moved when full of liquid. The depth muft 
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depend upon the fize of the dith, and the 


_ purpofe for which it is intended; for ordinary 


work a very good rule is to make the depth 
a tenth part of their diagonal meafure acrofs, 
but for the iodizing or fixing baths they fhould 
be double the above depth, or one fifth. Each 
difh ought to be referved for a particular fo- 
lution, and fhould have for a cover a piece of 
mill board a little larger than itfelf, 

11. The brufhes for cleaning the dithes 
are of two forts; a common {crubbing brufh 
will be found the beft for all parts but the 
corners, and for thefe another kind mutt be 
ufed, having a handle about a foot long, at 


| the end of which are tufts of ftiff briftles, pro- 


jecting about three quarters of an inch, and 
radiating on all fides, forming a ball about 
two inches and a half in diameter. Hardly 
any dirt will be found capable of refifting 
this bruth, if it be preffed into a corner, and 
twifted round feveral times. The dithes ought 
always to be put away clean, as the dirt is 
much more difficultly removed if allowed to 
dry on. 

12. When a difh is to be cleaned, if it be 
of glafs or porcelain, ftrong nitric acid mutt 
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bepoured into it; if of gutta percha, it fhould 
be filled With a ftrong folution of cyanide of 
potatlium, After foaking for half an hour 

| otan hour, according to the ftate of the difth, 
the liquid is to be returned into the bottle, 
(both the nitric acid and the cyanide can be 
ufed feveral times,) the difh rinfed out with 
water, and then well fcrubbed in every part 
with the brufhes; afterwards it is to be wafhed 
leveral times in common water, once with 
diftilled water, and then placed in a flanting 
pofition againft a wall, face downwards, to 
drain on clean blotting paper. 

13. The veffel in which the wax is melted, 
mutt be contrived fo as never to allow of its 
: caching a higher temperature than 212° Fahr., 
or decompofition of the wax might enfue. I 
have found the moft convenient apparatus to 
be a tin or copper veffel, of a fufficient fize 
to allow a theet of paper to lay loofely in it, 
and 4 inches deep, having a tray which holds 
the wax fitting into it about 1 inch deep. 
The under veffel is to be half filled with water, 
and by keeping this at the boiling tempera- 
ture, the wax above will foon become liquid. 

14. If gas is not conveniently attainable, 
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the water may be heated either by an oil lamp 
furnace, or fpirit lamp: but otherwife the beft 
fource of heat is that known as the gauze gas 
burner, it being free from fmoke or duft, and 
not liable to blacken anything placed over it. 
It confifts of a common argand burner fixed 
on a rather low and heavy iron ftand, which 
is furmounted by a copper or brafs cylinder 
5 inches in height and 2 inches wide, having 
a piece of wire gauze of goo mefhes to the 
{quare inch faftened over the top. By con- 
necting this burner by means of vulcanifed 
indian-rubber tubing to the gas pipe, it can 
be moved about the table to any convenient 
pofition. The mixture of gas and air formed 
infide the cylinder, is to be lighted above 
the wire gauze; it burns over this with a 
large and nearly colourlefs but intenfely hot 
flame. 

15. The moft convenient form of iron is 
the ordinary box iron, made hot by heaters 
infide; I decidedly give preference to that 
moft refembling the common flat ironin fhape: 
it ought to be tolerably heavy. Some opera- 
tors recommend facing the bottom with a 
plate of filver; this is very expenfive and 
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feems to me to be attended with no advantage , 


whatever, 


16. The diftilled water being one of thofe 
fabftances upon the purity of which fuccefs 
will ina great meafure depend, it will be found 
tnuch fafer to diftil it on the premifes, efpe- 
cally as the quantity required is trifling. A 
convenient fize for the ftill is about two gal- 
lons; it may be procured ready made, with 
Worm, &c. complete, of any large dealer in 
chemical apparatus, The moft convenient 
fource of heat is that defcribed above (14). 

17. A platinum fpatula is a moft neceflary 
intrument in almoft every operation the 
bett fize is 4 inches long, % an inch wide at 
one end, and 2 at the other, the corners being 
rounded off; it fhould be of a fufficient fub- 
ftance to prevent its being eafily bent. Its 
chief ufe is, to raife one corner of the fheets 
toallow of their being held between the finger 
| and thumb, for the purpofe of removing from 

one difh to another, as, previous to fixing, 
|| neither the furface of the fheet, nor any of the 
folutions fhould come in contaét with the 
fingers, 
: During the fixing and fubfequent wafhing, 


*5 
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bone fpatulas will be found very ufeful; but 


after having been in contact with hypofulphite 
of foda they mutft be carefully kept away from 
any of the previous folutions, or black ftains 
will inevitably enfue. 

18. The funnels may be either of glafs or 
porcelain: it will be found ufeful to have 
them of different fizes, from 2 inches diameter 
up to 6 inches. A convenient ftand for them 
may be made of a piece of flat board, with 
circular holes about half the diameter of the 
funnels employed, drilled into it, and fup- 
ported upon four legs about 8 inches high. 
The paper ufed for filtering fhould be the 
fineft of the two forts of blotting paper men- 
tioned below (21). The filters can either be 
cut from the fheet as wanted, or they may be 
obtained ready cut in packets. 

The meatfures fhould be of glafs, graduated, 
the pint and half pint into ounces, the ounce 
meafure into drachms, and the drachm mea- 
{ure into minims: they fhould be rather long 
in proportion to their width. 
1g. The Florence oil flafks, which can be 
obtained for a trifle at any oil warehoufe, will 
be found to anfwer every purpofe, nearly as 
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well as the more expenfive German flafks. 
They muft be cleanfed thoroughly from the 
adhering oil; this may be done by boiling in 
them, over the gauze gas burner, a ftrong 
folution of ordinary wafhing foda, and after- 
wards well rinfing out with water. 

The feales and weights need not be of 
any great accuracy. A fix inch beam capable 
of turning to half a grain, when loaded with 
500 grains in each pan, will be all that is re- 
quifite; the pans muft be of glafs, and the 
weights fhould confift of a fet of grain and a 
fet of drachm weights. 

A fponge will be found ufeful for wiping 
up any of the folutions that may have been 
fpilt on the bench. Solid glafs ftirring rods, 
of about the thicknefs of a quill and fix or 
eight inches long, and a fmall Wedgwood 
peftle and mortar are of great fervice in many 


: of the operations, 
: 
| 





Stoppered bottles fhould be employed for 
all the folutions ; and too much care cannot 
be taken to label each bottle-accurately and 
diftinély, 

20. The felection of a good fample of paper 
for the bafis on which the fenfitive material is 
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to be formed is of great importance, as any 
imperfection will be a fource of annoyance in 
every ftage of the proces, and will hardly fail 
to fhow itfelf on the finifhed picture. ‘The 
paper which from numerous experiments | 
have found to be fuperior to any other, 1s 
Canfon’s thin photographic paper. In look- 
ing over a ream of this paper, a few quires 
may generally be picked out of an extra thin- 
nefs, and at the fame time extremely hard and 
clofe grained: if the operator have it in his 
power, I fhould decidedly recommend that 
the paper fhould be looked over in this way, 
and only thefe fheets be referved for this pro- 
cefs; at the fame time it muft be remembered 
that the difference is hardly fufficient to make 
it a matter of material confequence. 

21. The blotting paper fhould be of two 
kinds ; namely, the ordinary white wove, for 
the purpofe of abforbing the excefs of wax 
from the fheets during the operation of iron- 
ing (30); and the fine filtering paper (not 
the Swedifh) employed in quantitative che- 
mical operations, which muft be employed for 
drying the fenfitive fheets and for filtering. 

22. As an article of commerce it is very 
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dificult to obtain fmall quantities of wax 


fuficiently pure to be relied upon. It will 
be unfafe to ufe that which is ufually met 
with in the form of thin round cakes about 
4 inches in diameter, as in this ftate it is gene- 
rally adulterated to the extent of at leaft 50 
per cent. 

If the makers were to confine their adulte- 
ration to fpermaceti, as I believe they profefs 
to do, it would not be of very much confe- 
quence; but as the price of the latter does 
not differ very much from that of pure wax, 
it is not fo common an adulteration as other 
cheaper fubftances; e.g. Stearin, Stearic Acid, 
Tallow, Rofin, Plafter of Paris, &c, &c., 
which, as may be fuppofed, have a moft in- 
jurious effect. The only way I can recom- 
mend is to apply to fome large firm of known 
refpectability, and truft to them for fupplying 
it in a ftate of purity. 

23. Throughthe kindnefs of feveral friends, 
amongft whom I may mention Mr. Barclay 
of Regent Street, and Profeffor Mafkelyne 
of Oxford, I am indebted for much valuable 
information concerning wax and its adultera- 
tions, and for an extenfive affortment of waxes 
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of all kinds and in every degree of purity, 


together with a valuable feries of the chemical 
bodies of which the various waxes are com- 
pofed; by means of thefe, I have been enabled 
to examine the effect produced by faturating 
the paper with Bees’ wax from different coun- 
tries, Myrica wax, Canauba wax, China wax, 
Spermaceti, Ethal, Stearin, Stearic acid, Pal- 
mitin, Pa] mitic acid, Paraffin, and various oils. 

24. I find that the action of the wax 1s 
purely mechanical, almoft the only difference 
of effe&t produced by any of the above bodies, 
widely as they vary in their chemical nature, 
arifing from a difference in their phyfical pro- 
perties. 

Stearin, Palmitin, and moft of the oils, are 
too greafy in their nature to be advantageoutly 
employed. The fatty acids do not make the 
paper in the leaft greafy, but they injure the 
tranfparency. China wax has almoft too high 
a melting point, and gives a cryftalline ftruc- 
ture to the paper. Spermaceti alfo is too 
cryftalline. Paraffin, Ethal, and the waxes, 
produce very good refults ; of thefe Bees’ wax 
is the only one that would be practically avail- 
able for this purpofe. It fhould be free from 
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Stearin, Stearic acid, Tallow, &c.; the pre- 
fence of a little Spermaceti, or the beft olive 
oil,"does not much interfere, and in fact an 
addition of the latter in {mall quantities is a 
flight improvement in cold weather, as it tends 
to lower the fufing point of the wax. Too 
much muft be avoided, as it then makes the 
paper greafy. 

25. The other chemicals, (with the excep- 
tion of the ftrong nitric acid, which any retail 
druggift will fupply, and the water, which 
had beft be diftilled on the premifes, ) fhould 
be ordered direé&t from fome large manufac- 
turer of photographic chemicals, as otherwife, 
unlefs the operator have a fufficient knowledge 
of chemiftry to be able to detect any inferiority, 
there is danger of not having the articles fuf- 
ficiently pure. 

The nitrate of filver fhould be cryftallized, 
not in fticks; it ought to be perfectly dry, 
and have no fell, acid or otherwife. 

There are ufually two varieties of glacial 
acetic acid to be met with ; the pureft muft be 
ufed ; it fhould be perfectly free from any em- 
pyreumatic odour, and mutt caufe no turbidity 
when mixed with a folution of nitrate of fil- 
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ver, e. g. in making the exciting bath (51). 

The gallic acid fhould be as nearly white 
tn colour as poflible. 

Ffpecial care fhould be taken to have'the 
alcohol good ; it fhould be 60° over proof, 
and of {pecific gravity 0.83. On evaporating 
a few drops on the palm of the hand, no {mell 
fhould be left behind, nor fhould it, under 
the fame circumftances, leave any ftain on a 
fheet of white paper. 

26. The hypofulphite of foda will be found 
one of the articles moft difficult to obtain pure; 
there is a large quantity at prefent in the mar- 
ket, having little elfe of this falt but the name, 
and is of courfe totally unfit for ufe; if there 
be the leaft doubt about its purity, it fhould 
be tefted in the following manner:— _ 

Weigh out accurately 10 grains of nitrate 
of filver, diffolve this in half an ounce of dif- 
tilled water ; then add 4 grains of chloride of 
fodium (common falt) alfo diffolved in water. 
On mixing thefe two folutions together, a 
white curdy precipitate of chloride of filver 
will fall down. Next add 22 grains of the 
hypofulphite of foda, and allow it to ftand 


for about ten minutes, ftirring occafionally 
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with a glafs rod. If at the end of that time 
the chloride of filver has diffolved, the hypo- 
fulphite of foda may be confidered as pure. 
A greater or lefs amount of refidue will indi- 
cate roughly the degree of impurity. 

27. The cyanide of potaffium is ufually 
met with in the form of hard white lumps ; 
they will be found quite pure enough. It is 
very ufeful in removing ftains formed by 
nitrate of filver on the fingers, &c. but the 
greateft care muft be taken in its employ- 
ment, as it is a moft energetic poifon ; its ufe 
in cleaning the difhes from filver ftains has 
been pointed out above (12). 
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WAXING AND IRONING. 


= HE firft operation to be performed 
AC] is to make a flight pencil mark on 
that fide of the photographic paper 
which is to receive the image. If 
a fheet of Canfon’s paper be laid on a fmooth 
table near a window, and examined from the 
diftance of a few feet, one of its fides will be 
feen to have parallel bands running acrofs it, 
alternately light and dark, and about one inch 
wide; if it now be examined clofer, this fame 
fide will be found to prefent a finely reticulated 
appearance, fimilar to linen, efpecially at the 
corners, the other fide being perfectly {mooth; 
this latter is the fide that fhould be marked. 
Either of thefe methods may be ufed; the 
former will be found more convenient for 
large fheets, and the latter for {mall ones. 











LT sys 


in Photography. 


29. The paper has now to be faturated 
with wax. The apparatus for this purpofe 
has been previoufly defcribed (13). The 
under veffel is to be half filled with boiling 
water, and this kept boiling by placing one 
of the abovementioned fources of heat (14) 
under it. The heat from the water commu- 
nicates itfelf to the wax, which foon becomes 
liquid, and then the fheets of paper, taken up 
fingly and held by one end, are to be gradu- 
ally lowered on to the fluid. Very little care 
is required in this operation, even enclofing 
a few {mall air bubbles is immaterial, as the 
act of lifting the fheet up will generally caufe 
the fluid wax to flow over the vacant {pace. 
As foon as the wax is abforbed, which takes 
place almoft directly, one corner is to be raifed 
by means of the fpatula (17), taken between 
the finger and thumb, and then lifted up with 
rather a quick movement: the fheet mutt 
now be held by the corner and allowed to 
drain until the wax, ceafing to run off, con- 
geals on the furface. 

When the fheets are firft taken up for this 
operation they fhould be briefly examined, and 
fuch as fhow the water mark, contain any 
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black fpots,* or have anything unufual about 
their appearance, fhould be rejected. 

30. The paper in this ftage will contain 
far more wax than neceffary ; the excefs may 
be removed with very little wafte by ironing 
them in the following manner :—Firft place 
on a {mooth table about a dozen fheets of 
blotting paper (wafte paper from previous 
operations will do fufficiently well) a trifle 
larger than the photographic paper ; then on 
this pad lay a fheet of clean blotting paper 
(21), then two fheets of plain photographic 
paper, next one of the fheets which has been 
faturated with wax (29), over this two other 
plain fheets, and laftly a piece of clean blot- 
ting paper. 

If a hot iron (15) be now paffed over the 
whole feveral times, it will be found that 
gradually the wax from the centre fheet will 
foak through the two upper fheets of paper, 
and completely faturate them; and on turning 
over the pile of five and repeating the ironing, 


* Thefe {pots have been analyzed by Mr. Malone; he 
finds them to confift, not of iron, as is generally fuppofed, 
but of {mall pieces of brafs. I have alfo examined them 
myfelf with a like refult. 
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the other two fheets will become faturated. 
When this has taken place the waxed fheets 
muft be feparated one from the other, and 


laid on one fide for the fecond ironing ; while 
another pile can be waxed in the fame way, 
ufing the fame blotting paper, and fo on 
until as many fheets as are needed have been 
once under the iron. Finally, each fheet muft 
be feparately ironed between clean blotting 
paper, until there are no gliftening patches of 
wax to be feen on the furface. 
31. For ironing the paper the firft time, 
the temperature of the iron fhould be fuch 
that a drop of water allowed to fall on it will 
boil rapidly, but not roll off; but before the 
iron is ufed for paffing over the waxed fheets 
the fecond time, it fhould be dipped into water 
until the hiffing entirely ceafes, as it is of the 
utmoft confequence that its temperature fhould 
not exceed that of boiling water. 

This is one of the moft important points 
in the whole procefs, but one which it is very 
difficult to make beginners properly appre- 
ciate. The difadvantages of having too hot 


an iron are not apparent until an after ftage, 
while the faving of time and trouble is a great 
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temptation to beginners. It is to a neglect 


of this point that I am inclined to attribute 
moft of the faults fo commonly laid to the 
charge of this beautiful procefs; fuch as 
gravelly appearance, or want of {moothnefs 
in the lights, and quick decompofition in the 
developing folution. 

32. A well waxed fheet of paper, when 
viewed by obliquely reflected light, ought to 
prefent a perfectly uniform glazed appearance 
on one fide, while the other fhould be rather 
duller ; there muft be no fhining patches on 


| any part of the furface, nor fhould any irre- 


gularities be obferved on examining the paper 
with a black ground placed behind; feen by 
tranfmitted light, it will appear opalefcent, 
but there fhould be no approach to a granular 
ftructure. The colour of a pile of waxed 
fheets is flightly bluith. 
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IODIZING. 


HE paper, having undergone this 
preparatory operation, is ready for 
iodizing ; this is effected by com- 
pletely immerfing it in an aqueous 

folution of an alkaline iodide, either pure or 

mixed with fome analogous falt. 

One would think that in no part of the 
photographic operation would greater unani- 
mity exift, than on the compofition of the 
iodizing bath; but on this fubjeét, ftrangely 
enough, no two perfons feem to think alike. 
The formule for this bath are nearly as nu- 
merous as the operators themfelves, and fome 
of them fhow not a little ingenuity in the 
manner in which fubftances apparently the 
moft unphotographic have been preffed into 
fervice ; but, notwithftanding the formidable 
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mixtures of organicand inorganic bodies which 
it is the fafhion amongft photographers to 
crowd into this bath, as if complexity were 
all that was wanted, I am ftill of opinion that 
the fimpler the bath is the better; indeed, I 
can fcarcely imagine the ufe of a photographer 
troubling himfelf much about the purity of 
his chemicals, when inftead of diftilled water 
being the folvent, he ufes London milk. 

34. In all paper proceffes there are certain 
conftant refults which I have found attendant 
on the ufe of iodide of potaffium and its ana- 
logues. 

One of the difficulties moft frequently com- 
plained of is what is termed /olarization ; i.e. 
the defired opacity of the more highly illu- 
minated parts of the picture are loft by over 
expofure, and give place to a tranflucent red 
colour. This is a great inconvenience, for 
as it is always defirable that every object, 
even thofe in deepeft fhadow, fhould produce 
a correfponding impreffion on the paper, it 
becomes neceflary, in order to fecure thefe, 
to prolong the expofure for fuch a time as to 
rifk the lofs of the brighter parts. 

35. I find that when pure iodide of filver | 
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is the fenfitive material, there is very little 
likelihood of the fky, or other light parts of 
the picture, becoming red, even after a very 
prolonged expofure; but the addition of a 
{mall proportion of a bromide, chloride, fluo- 
ride, or cyanide, is fufficient to give it this 
objectionable tendency. 

I will not deny that a much greater degree 
of fenfitivenefs may be obtained when a {mall 
proportion of bromide of potaflium, or chlo-’ | 
ride of fodium, is ufed in addition to the 
iodide; but I much prefer to fubmit to the 
flight inconvenience of waiting a few minutes 
longer, during the time of expofure, when the 
reward is the permanent gratification afforded 
by having a fuperior and more truthful nega- 
tive than could have been otherwife obtained. 

36. A great deal has been faid, and written, 
about the fuperior fenfitivenefs to coloured 
light, which is obtained by employing bro- 
mide of filver inftead of iodide ; founded on 
fome experiments by Sir J. F. W. Herfchel, 
publifhed in the Phil. Tranf. (1840, article 
77), where he ftates that the aétion of the 
folar fpeétrum on a paper prepared with brom- 
ide of filver, commences, ‘ the moment the 
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rays fall upon it, vifibly over its whole length, 
and is uniform in intenfity at every point, 
except juft at the extremities.” 

Now, as this effect was produced at once, 
and without any after application of a reducing 
agent, whilft in a camera picture the firft effect 
of the light is generally invifible, requiring 
development to render it apparent, it becomes 
evident that any inference which may be drawn 
from the above experiments, cannot apply to 
the prefent practice of photography, unlefs 
the fame fpectral rays which, by a compara- 
tively long aétion, will produce a vifible dark- 
ening on bromide of filver, are alfo capable of 
producing a latent action on the fame fenfi- 
tive furface, which may be continued and ren- 
dered fenfible by means of a developing agent. 

37. That this is not the cafe is evident from 
a comparifon between the refult obtained by 
Sir J. Herfchel (36), and my own experi- 
ments alluded to above (6), where I fhow that 
whilft iodide of filver is not aéted on by the 

red, orange, yellow, green, or blue rays; 

bromide of filver is alfo infenfible to the red, 

orange, yellow, and part of the green rays. 
38. From thefe refults it might, however, 
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feem that although for copying moft coloured 

objects, bromine was as valuelefs as iodine, 

yet for vegetation, and other green objects, 

there would be a marked difference in favour 

of the former. This, however, is not the cafe. 

There is reflected from green vegetation fuch 

a mafs of rays which equally affect bromide 

and iodide of filver, that the action of the 

narrow band of rays in which the forther 
fhows its fuperiority is unnoticed: and when 
it is remembered that, in paper procefles, to ill 
employ bromides at all, there muft be a large 
excefs of an iodide, even this flight advantage 

difappears, and the much talked of f{uperiority 

of bromine over iodine for copying colour is 


feen to be founded upon a too limited know- 





ledge of the fubject. 

39. During the courfe of my experiments 
on this point, for the Radcliffe Obfervatory, 
feveral beautiful and inftructive facts were 
brought under my notice, and as they throw 
much light upon the theory of this part of the 
procefs, and point out the neceffity of varying 
the compofition of the fenfitive filver falt to 
fait the kind of light employed, I am induced 


to mention them rather in detail here, in the 


————— 
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hopes that others will purfue this interefting 


enquiry. 

40. The refults of the experiments above 
referred to (35) had convinced me, that for 
ordinary purpofes iodide of filver per /e was 
the beft fenfitive furface for receiving an image 
in the camera; but on making ufe of that 
body for the purpofe of receiving the image 
in the meteorological inftruments, (by em- 
ploying pure iodide of potaflium in the bath,) 
I was furprifed to meet with refults, for which 
I was at firft unable to account. A little con- 
fideration, however, fhowed me the direction 
in which I was to look for a remedy. The 
experiments which had led me to prefer iodide 
of filver as a fenfitive furface, had all been 
performed with funlight, either direct or more 
frequently in the form of diffufed daylight. 
In this cafe, however, coal gas was the fource 
of light ; and if, as was very probable, there 
were any great difference in the quality of 
the light from thefe two fources, the fupe- 
riority of iodide over the bromide or chloride 
of filver would ftill be a matter for experiment. 

41. A comparifon of the fpectra of the two 
kinds of light fhowed a very marked differ- 
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ence ; while in funlight the fpectral rays which 
are around and above the fixed line G (the 

| indigo and higher rays) are fo intenfe and 
numerous as completely to overpower the 
{mall fpace between and about F and G (the 
blue and upper portion of the green), a part 
of the fpeétrum which affects bromide more 
than iodide of filver ; in gas-light the cafe was -|——" 
quite different: the great bulk of photogra- 
phic rays was found to lie within the limits of 
the vifible fpeétrum, and confequently the 
photographic action of this light was likely 
to be far more energetic on bromide than on_|—~ 
iodide of filver. 

42. Thefe fuppofitions were fully borne out 
by experiment: on introducing alittle bromide 
of potaffium into the iodizing bath, the change 
was very apparent. It required a certain pro- 
portion to be obferved between the two to 
obtain the beft refults: if the iodide of potaf- 
fium were in excefs, the refulting filver falt 
was wanting in fenfitivenefs, requiring a com- 
paratively long development to render an 
image vifible; while, if the bromide were in 
excefs, there was a great want of vigour in 
the impreffion, the picture being red and tranf- 
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parent. When the proportion between the 
two was properly adjufted, the paper was ex- 
tremely fenfitive, the picture prefenting a 
vigorous black appearance, without the leaft 
approach to red. I found that the beft refults 
were obtained on mixing the iodide and bromide 

_ of potaffium in the proportion of their atomic 
weights. 

43. The iodizing bath that I have found 
to give the moft uniform and vigorous nega- 
tives, when the objects are illuminated by fun 
or daylight, is made in the following man- 
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| Take 
Iodide of Potaffium 1000 grs. [32 
. Iodine : : IO jan 


Diftilled Water. I quart 20 1F 
Diffolve the iodide of potaffium in a few 
ounces of the water, and then add the iodine. 
As foon as it has diffolved, which it will readily 
do if it be ftirred about, add the reft of the 
water, and the bath will be fit for ufe. 

44. This bath will remain good to the laft 
drop: it will, however, require to have iodine 
added to it in fmall quantities from time to 
time. This will be moft conveniently done | 
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by taking about half a pint of the bath, in a 
feparate bottle, and adding to it a great ex- 
cefs (fay a quarter of an ounce) of iodine: 
this will render the fupernatant liquid nearly 
black and whenever the bath requires replen- 
ifhing with iodine, a few drops of the above 
ftrong folution will fuffice to bring it to the 


proper colour, which fhould be that of pale ° 


fherry. 

This folution muft be poured, or filtered, 
if neceflary, into a rather deep difh (10) and 
then the waxed and ironed fheets are to be 
completely immerfed in it, in the proportion 
of twelve or fourteen fheets of 11 by 9g 
inches to the above quantity of liquid. 

45. At firft a flight difficulty may be felt 
in immerfing them without enclofing air bub- 
bles; the greafy nature of the furface pre- 
venting any immediate adhefion of the liquid. 

The paper fhould be held by one end, and 
then gradually laid down on the furface of the 
bath, commencing at the other end; the paper 
ought not to flant towards the furface of the 
bath, or there will be danger of enclofing air 
bubbles ; but while it is being laid down, the 
part out of the liquid fhould be kept as nearly 
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as poflible at right angles with the part which 


is already floating on the furface ; any curling 
up of the fheet when firft laid down, may be 
prevented by breathing onit gently. In about 
ten minutes, the fheet ought to be lifted up 
by one corner, and turned over in a fimilar 
way; a flight agitation of the difh will then 
throw the liquid entirely over that fheet, and 
another can be treated in like manner. 

Before the fheets have been in this bath 
many minutes, the iodine, uniting with the 
ftarch with which the paper is fized, will have 
turned them to fuch a deep purple colour as 
to appear almoft black. . 

46. They muft remain foaking for three 
or four hours; feveral times during that in- 
terval, (and efpecially if there be many fheets 
in the fame bath,) they ought to be moved 
about and turned over fingly, to allow of the 
liquid penetrating between them, and coming 


| perfectly in contact with every part of the fur- 


face. After they have foaked for a fufficient 
time, the fheets fhould be taken out and hung 
up to dry; this is conveniently effected by 
ftretching a {tring acrofs the room, and hook- 
ing the papers on to this by means of a large 
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fized pin (known as d/anket pin) bent into 


the fhape of the letter S. The point of the 
pin fhould be run through one corner of the 
paper and then the head hooked over the 
ftretched line. 

After a fheet has been hung up for a few 
minutes, a piece of blotting paper, about one 
inch fquare, fhould be ftuck to the bottom 
corner to abforb the drop, and prevent its 
drying on the fheet, or it would caufe a ftain 
in the picture. 

47. While the fheets aredrying, they fhould 
be looked at occafionally, and the way in which 
the liquid on the furface dries, noticed ; if it 
colleé&t in large drops over the furface, it isa 
fign that the fheets have not been fufficiently 
acted on by the iodizing bath, or have been 
removed from the latter too foon; and if, 
when looked through, they are not of a unt- 
form deep purple colour, but clouded and 
uneven, it fhows that there has been fome 
irregular abforption of the wax, or defect in 
the iodizing: it will be as well to reject 
fheets fo marked. 

48. As foon as the fheets are quite dry, 
they can be put afide in a box for ufe at a 
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future time. ‘There is a great deal of uncer- 
tainty as regards the length of time the fheets 
may be kept in this ftate without fpoiling ; I 


can fpeak from experience as to there having 


been no fenfible deterioration after a lapfe of 
ten months, but further than this I have not 
tried. 

Up to this ftage, it is immaterial whether 
the operations have been performed by day- 
light or not; but the fubfequent treatment, 
until the fixing of the picture, muft be done 
by yellow light (8). 
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EXCITING. 





HE next ftep confifts in rendering 
the iodized paper fenfitive to light. 
Although, when extreme care is 
taken in this operation, itis hardly 
of any confequence when this is performed ; 
yet in practice, it will not be found convenient 
to excite the paper earlier than about a fort- 
night before its being required for ufe. 

The materials for the exciting bath are 
nitrate of filver, glacial acetic acid, and water. 
It is of little importance what be the ftrength 
of the folution of nitrate of filver; the difad- 
vantages of a weak folution are, that the fheets 
require to remain in contaét with it for a con- 
fiderable time before the decompofition is ef- 
feéted,and the bath requires oftener renewing ; 
while with a bath which is too ftrong, time | 





is equally loft in the long-continued wafhing 
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requifite to enable the paper to keep good 
for any length of time. The quantity of 
acetic acid is alfo of little confequence. 

50. In the following bath, I have endea- 
voured fo to adjuft the proportion of nitrate 
of filver, as to avoid as much as poffible both 
the inconveniences mentioned above, 

Nitrate of filver 300 grains. 

Glacial acetic acid 120 grains. 

Diftilled water . 20 ounces. 
The nitrate of filver and acetic acid are to 
be added to the water, and when diffolved, 
filtered into a clean difh (12), taking care 
that the bottom of the difh be flat, and that 
the liquid cover it to the depth of at leaft 
half an inch all over; by the fide of this, 
two fimilar difhes muft be placed, each con- 
taining diftilled water. 

51. A theet of iodized paper is to be taken 
by one end, and gradually lowered (45), the 
marked fide downwards, on to the exciting 
folution, taking care that no liquid gets on 
to the back, and no air bubbles are enclofed. 
It will be neceffary for the fheet to remain 
on this bath from five to ten minutes; but 
it can generally be known when the operation 
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is completed by the change in appearance, 


the purple colour entirely difappearing, and + 


the fheet affuming a pale, homogeneous {traw 
colour. 

52. When this is the cafe, one corner of 
it muft be raifed up by the platinum fpatula, 
lifted out of the difh with rather a quick 
movement, allowed to drain for about half a 
minute, and then floated on the furface of 
the water in the fecond difh, while another 
iodized fheet is placed on the nitrate of filver 
folution; when this has remained on for a 
fufficient time, it muft be in like manner tranf- 
ferred to the dith of diftilled water, having 
removed the previous fheet to the next difh. 

53. A third iodized fheet can now be ex- 
cited, and when this is completed, the one 
firft excited mutt be perfectly dried by prefling 
between folds of clean blotting paper (21), 
wrapped up in clean paper, and preferved in 
a portfolio until required for ufe; and the 
others can be transferred a difh forward, as 
before, taking care that each fheet be wafhed 
twice in diftilled water, and that at every 
fourth fheet the difhes of wafhing water be 
emptied, and replenifhed with clean diftilled 
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water; this water fhould not be thrown away, 


_ but preferved in a bottle for a fubfequent ope- 


ration (63). 

54. The above quantity of the exciting 
bath, will be found quite enough to excite 
about thirty fheets of the fize’11 X g inches, 
or 3000 fquare inches of paper. After the 
bulk has been exhaufted for this purpofe it 
fhould be kept, like the wafhing waters, for 
the fubfequent operation of developing (63). 

Of courfe thefe fenfitive fheets muft be 
kept in perfect darknefs. Generally, fuf- 
ficient attention is not paid to this point. It 
fhould be borne in mind, that an amount of 
white light, quite harmlefs if the paper were 
only expofed to its action for a few minutes, 
will infallibly deftroy it if allowed to have 
accefs to it for any length of time; therefore, 
the longer the fheets are required to be kept, 
the more carefully muft the light, even from 
gas, be excluded ; they mutt likewife be kept 


away from any fumes or vapour. 
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EXPOSING IN THE CAMERA. 


ERY few rules can be given for 
regulating the time of expofure 
in the camera; the operator mutt 
rely on his own experience, which 

will not be too dearly bought with the facri- 
fice of the firft two or three pictures. With 
a Rofs’ three inch land{cape lens and half-inch 
ftop, I fhould expofe for between five and ten 
minutes on a bright day without much fun. 

I prefer to employ as much as poffible the 
fame fized diaphragm (half an inch will be 
found a very good aperture for a lens of 12 
or 14 inches focus), as then, the light which 
enters the camera being tolerably uniform for 
equally bright days the time of expofure can 
be better regulated. 

56. Onaccount of the iodizing bath being 
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of fuch a fimple compofition the time of ex- 


pofure will bear varying within extremely wide 
limits without much interfering with the ul- 
timate beauty of the negative. Thus, under 
the circumftances mentioned above, an ex- 
pofure of either three or twenty minutes would 
equally have given a picture, and, by care and 


attention during the development, neither of 


them would have been much inferior to one 
which had received the proper time of expofure. 

57. It is a curious fact, and one which I 
have frequently found ufeful, that when the 
fenfitive furface confifts of iodide of filver, 
and objects are being copied which prefent 
great contrafts of light and fhade; the photo- 
graphic effect of the light radiated from the 
faintly illuminated objects, will increafe in a 
much greater ratio than the effect from the 
brighter objects. Thus, after a very fhort 
expofure, only the brighter parts will be feen 
on developing; if the expofure be longer, 
there will be a ftage at which the relative in- 
tenfities of light and fhade are true to na- 
ture: and by ftill more prolonging theexpofure, 
the difference between the light and dark parts 
of the picture will become lefs and lefs, until 
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ultimately they will meet in one uniform 
opaque black. 

58. It is both interefting and inftructive 
to look over a collection of photographs and 
notice the differences between one picture 
and another as regards expofure. Alas! for 
the patience of photographers: upwards of 
eighty per cent will fhow unmiftakable figns 

| of being under expofed, whilft thofe which 

| have been over expofed will be but a very 
{mall fraGtion of the remainder. 

| $9. In fkilful hands a knowledge of thefe 

. facts may often be turned to great advantage. 

Slight under expofure, fufficient to produce 

a trifling exaggeration in the contraft of light 

| and fhade, without, however, lofing all detail 

in the fhadows, adds confiderably to the 

vigour and artiftic beauty of the picture, and 

may frequently, and not unjuftifiably, be re- 

forted to in the abfence of funfhine. Whilft 

for copying mafles of foliage or other photo- 

graphically dark objects, acquaintance with 

the effect of over expofure, will often, with 

judgment, be found ufeful in obtaining a cor- 

rect reprefentation of the vifible variations in 


light and fhade ; for although iodide of filver 
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is not fenfitive to green light, ftill on analyfing 
with a prifm the light reflected from mafles 
of vegetation, I have found it to be far from 
homogeneous, there being in every cafe fuf- 
ficient active rays prefent to affect this fenfi- 


tive compound, 
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DEVELOPING. 


> A| NLESS the expofure to light has 
been extremely long, nothing will 
be vifible on the fheet after its 
removal from the camera, more 
than there was previous to expofure ; the ac- 
tion of the light merely producing a latent 
impreffion, which requires to be developed to 
render it vifible. 

61. The developing bath in every cafe 
confifts of an aqueous folution of gallic acid, 
with the addition, more or lefs, of a folution 
of nitrate of filver. 

An improvement on the ordinary method 
of developing with gallic acid, formed the 
fubje& of a communication to the Philofo- 
phical Magazine for March 18565, where I 
recommend the employment of a ftrong alco- 
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holic folution of gallic acid, to be diluted with 


water when required for ufe, as being more 
economical both of time and trouble than the 
preparation of a large quantity of an aqueous 
folution for each operation. 

62. The folution is thus made: put two 
ounces of cryftallized gallic acid into a dry 
flafk with a narrow neck; over this pour fix 
ounces of good alcohol, (60° over proof,) and 
place the flafk in hot water until the acid is 
diffolved, or nearly fo. This will not take 
long, efpecially if it be well fhaken once or 
twice. Allow it to cool, then add half a 
drachm of glacial acetic acid, and filter the 
whole into a ftoppered bottle. 

63. To obtain a folution of about the fame 
ftrength as a faturated aqueous folution, half 
a drachm of the above would require to be 
added to two ounces of water, but for this 
purpofe I prefer a weaker bath, which is pre- 
pared by mixing together five ounces of the 
water that has been previoufly ufed for wafh- 
ing the excited papers (53), and four drachms 
of the exhaufted exciting bath (54); the 


mixture is then to be filtered into a perfectly 


| clean difh, and half a drachm of the above 
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The above quantities are fufficient to develop 
one fheet of the fize 11 X g inches. 
64. The dith muft be fhaken about until 
the greafy appearance has quite gone from 
| the furface; and then the fheet of paper may 
be laid down on the folution in the ordinary 
manner, with the marked fide downwards, 
| taking particular care that none of the folu- 
| tion gets on the back of the paper, or it 
_ | will caufe a ftain. Should this happen, either 
wipe it off carefully with blotting paper, or 
immerfe the fheet entirely in the liquid. 

65. If the paper has been expofed to a 
moderate light, the picture will begin to ap- 
pear within five minutes of its being laid on 
the folution, and will be finifhed in an hour. 
It may however fometimes be requifite, if the 
light has been feeble, to prolong the develop- 
ment for a day or more. If the difh be per- 
feétly clean, the developing folution will re- 
main active for the whole of this time; and 
when ufed only for a few hours, will be quite 
clear and colourlefs, or with the fainteft tinge 
of brown; a darker appearance indicates the 


prefence of dirt. The progrefs of the de- 


alcholic folution of gallic acid poured into it. 
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velopment may be watched, by gently raifing 
one corner with the platinum fpatula, and 
lifting the fheet up by the fingers. This 
fhould not be done too often, as there is al- 
ways a rifk of producing ftains on the furface 
of the picture. I prefer allowing the de- 
velopment to go on, until the colour is rather 
more intenfe than is ultimately required, as it 
is generally toned down in the fixing bath. 
66. According to the behaviour of the pic- 
ture in this bath, the operator can judge of 
the kind of expofure that it has received. 

If the fheet has been expofed for an infuf- 
ficient time the picture will be tardy in making 
its appearance, and then only the brighter 
parts of the object will be rendered vifible. 
Long continued development will feldom 
have any other effect than increafing the opa- 
city of thefe parts, the objects which are at all 
in fhadow remaining permanently invifible. 
There will be a nearly total abfence of half 
tint, and the fheet will generally appear re- 
markably clean, while the divifion between 
opaque black and clear white will be abrupt 
and fharp. 


67. The appearance of an over expofed 
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fheet is nearly the converfe of the above. 
The picture makes its appearance very ra- 
pidly, and at firft feems to promife a good 
negative; all the detail, even of objects in 
deep fhadow, being foon vifible. Gradually, 
however, a mift feems to come over thofe 
parts which ought to remain tranfparent, and 
then the light parts begin to get darker and 
darker, without a correfponding deepening 
in intenfity of the dark parts, until, as no- 
ticed above (57), the diftinction between light 
and fhade is nearly loft. 

68. The development of a fheet which has 
been expofed for the proper time is nearly 
intermediate in appearance between that of 
under and over expofure. The high lights 
make their appearance firft; very foon after 
they are followed by the next ftrongly illu- 
minated objects, and then by all the other 
parts in the order of their brightnefs. The 
relative intenfities of light and fhade are 
always truly preferved (inverfely of courfe) 
and the darkening goes on increafing regularly 
and quickly. 

69. As foon as the picture is judged to be 
fufficiently intenfe, it muft be removed from 
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the gallo-nitrate, and laid on a dith of water, 
(not neceffarily diftilled). In this ftate it 
may remain until the final operation of fixing : 
this need not be performed immediately, if 
inconvenient, as after being wafhed once or 
twice, and dried between clean blotting paper, 
the picture will remain unharmed for weeks, 
if kept in a dark place. 
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SZ\HE fixing bath is compofed of a 

(| faturated folution of hypofulphite 

of foda diluted with its own bulk 

U of water. Into this the fheets are 

to be completely immerfed, until the whole 

of the yellow iodide of filver has been dif 

| {olved out. ‘This operation need not be per- 

formed by yellow light; daylight is much 

better for fhowing whether the picture be 

entirely fixed. This will take from a quarter 

| of an hour to two hours, according to the 

‘ time the bath has been in ufe. 

It will be well not to put too many fheets 

into the bath at once, in order to avoid the 

neceflity of turning them over to allow the 
liquid to penetrate every part. 
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When fixed, the fheet, if held up between 
the light and the eye, will prefent a clear 
femi-tranfparent appearance in the white parts. 

The fixing bath gradually becomes lefs and 
lefs active by ufe, and then its aétion is very | 
energetic on the dark parts of the picture, 
attacking and diffolving them almoft as much 
as the unchanged iodide. When this is the 
cafe it fhould be put on one fide, and a frefh 
bath made. 

71. After removal from the fixing bath, 
: | the fheets muft be well wafhed. In this ope- 
. ration, the effect depends more upon the 
ji quantity of water ufed, than upon the dura- 

tion of the immerfion. When practicable, it 

is a good plan to allow water from a tap to 
fe flow over each fide of the fheets for a minute 
fi or two, and having thus got rid of the hypo- | ° 
fulphite of foda from the furface, to allow 
them to foak for half an hour in two or three 
changes of warm water, and laftly, for about 
ten minutes in a large dith of hot water. 

72. They are then to be dried by hanging 
up by a crooked pin, as after iodizing (46). 
When dry, they will prefent a very rough and 


granular appearance in the tranfparent parts ; 
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this is removed by melting the wax, either 
before a fire, or, what is far better, by placing 

| the theets between blotting paper, and pafting 

| a warm iron over them; by this means, the 


white parts will recover their original tran{- 
parency. 


FINIS. 
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